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Bringing Design 
and Electronics Together 


The concept behind ICB is technological 


advancement, and the creation of parts which 
provide quality in design and performance. 


In today’s information society, electronics and information are closely linked in an ever — ex- 
panding network, in which each component plays a fundamental role in determining the ef- 
fectiveness and space-efficiency of the whole. When components and techniques are com- 
bined effectively, the products which result are far more than just the sum of their parts. 
NOBLE’s ICB technology is founded on this concept. By finding new ways to combine all of 
the components onto a single block, we have unleashed the full potential of our hardware. 
Our new ICB features: 

1) Aslim, compact shape 

2) Anadaptable design 

3) Improved capabilities and performance 

4) Value Analyzed (VA) parts 

With our advanced parts and techniques, the capabilities of |CB technology are virtually un- 
limited. Each part is designed with the ICB concept in mind from the very start, so that the es- 
sential parts are integrated effectively — horizontally, vertically and in 3 dimensions. NOBLE 
has brought design and electronics together in ICB technology; better fulfilling your needs 
for electronic parts. 


Screen print 
etching 


Reduced number 
of connections 


High reliability 
Integration @ice > Lightweight 
Reduced number of Reduction in = Film b 
component parts total cost oh 


The ICB Development System 


The most effective way to incorporate the customer’s specific operating needs into the ICB is 
to involve them directly in the development from the initial planning and conception phase. 
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Flexible Jumper Sheets with Terminals FJ Series 
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FEATURES 


1. The FJ is series of “flexible jumper sheets with terminals” 
created by NOBLE’s high density mounting technology 
under its ICB (Integrated Control Block) concept. 

2. With polyester employed for its base film, the FJ exhibits 
high bending withstanding capabilities, and provides a 
high degree of designing freedom to meet a variety of appli- 
cation needs. 

3. With solder plated terminals, the FJ, either side, can be 
directly soldered on circuit boards or equivalent without 
any connectors. 

4. UL. approved type also available (E6451 9). 

5. Patents pending. (Japan, USA, Europe, NIES) 


APPLICATIONS 


Headphone Stereos, CD Players, LD Players, Car Audio, 
VCRs, Video Cameras, Liquid Crystal TVs, Printers, etc. 


SPECIFICATIONS 


Operating Temperature Range 


—25to +70°C 
1.5Q max. per 10mm length ata 


Conductor Resistance 0.6mm conductor width 
Maximum Operating Voltage =| 35V AC/DC 

: 50mA per | pin for 0.6 mm conductor 
Maximum Current din 


Terminal Configuration 


CONSTRUCTION 


Base Film 
[0.10 mm PET] 
[0.10 mm PET] 


Standard: Type 01 
UL Approved: Type 02 


Cover Coating 


Conductor 
Base Film 


Terminal 


1. Material and finish 
Phosphor bronze 0.14 mm, with solder plating 


Number of Terminals: 4 ~32 

Maximum Sheet Length: 300 mm 
Minimum Conductor Width: 0.6 m 
Minimum Conductor Interval: 0.6 m 


2. Terminal configuration 


r 


Version 1.25 Pitch 2.0 Pitch 
A ae Ze Straight 
B 32 Straight 


B2 4.2 Straight 
Bent at right 
D 3.2 angles 


at 


Custom formed terminals are also possible. 
Feel free to consult us. 
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Flexible Jumper Sheets with Terminals 


FJ2 Series 


FEATURES 


_ 1. The FJ2 is an upgraded series which incorporates the 
NOBLE ICB concept of high-density mounting technology 
for PINFLEX (FJ series) flexible circuit use. 

2. Aluminum film is used for the conductor pattern. The 
conductor resistance is low and current rating is 
upgraded. 

3. Polyester is employed for the base film. Bending resist- 
ance capabilities are superior which provides a high 
degree of design freedom to meet a variety of application 
needs. 

4. With solderplated terminals, the FJ either side, can be 
directly soldered on circuit boards oy the equivalent with- 
out any connectors. 

5. UL. approved type also available. (E122733) 


SPECIFICATIONS 


| Operating Temperature Range | —25 to +70°C | 
Reference value at 20°C 
Conductor Resistance 0.003 x LWQ 


Maximum Operating Voltage 


W: Conductor width, L: Length (mm) 


35 V AC/DC 


Maximum Current 


500 mA per 0.6 mm conductor width. 


Total 1.5 A per one sheet. 


Terminal Configuration 


APPLICATIONS 


Headphone stereos, CD players, LD players, Car Audio, 
VCRs, Video Cameras, Liquid Crystal TVs, Printers, etc. 


CONSTRUCTION 
Conductor Base film 
Standard: Type 01 [aluminum film [0.075 mm PET] 
0.012 mm] 
UL Approved: [aluminum film [0.075 mm PET] 
Type 02 0.012 mm] 


Number of Terminals: 4~32 
Maximum Sheet Length: 300 mm 
Minimum Conductor Width: 0.3 mm 
Minimum Conductor Interval: 0.38 mm 


Cover Coating 

Conductor 

Base Film 
Terminal 


1. Material and finish 
Phosphor bronze 0.14 mm, with solder plating 
2. Terminal configuration 


Version | 1.25 Pitch 2.0 Pitch —_| Type i 
A 2.2 2.2 Straight 

a 3.2 Straight 

eer peel 4.2 Straight 

| D | 3.2 Bent at right angles 


Custom formed terminals are also possible. 
Feel free to consult us. 
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FILM-POT 


Miniature Potentiometers XVROQ9 


FEATURES~ + 

1. FILM-POT (XVRO9Q) is a low profile (3.2 mm height) miniature potentiometer creat- 
ed by incorporating NOBLE’s ICB (Integrated Control Block) molding process en- 
gineering and base film processing skills. 


. Anti-flux type and withstands wave soldering. 
. With a snap-in metalic housing employed, better withstands static electricity. 


. 270° rotational angle. 
. Ideally suited for low profile, compact equipments. 


APPLICATIONS 


VCRs, Video Cameras, Liquid Crystal TVs, and other various Portable instruments 
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SPECIFICATIONS 


Mecanical Characteristics 


270-+5° 4 


135-+5° (No detent type is also 
Detent position available) 


10 to 100 gf-cm (at 5 to 35°C) 


Detent torque Rotational torque + (15 to 100 
gf-cm) 
Shaft tation stopping | Withstands 0.8 kgf-cm 


Shaft push/pull strength | Withstands 1 kgf 


After subjection of the shaft tip toa 
100 gf/cm bending force applied 
vertically from each of two 
directions 180° apart, the shaft 
deflection will remain within 0.5 x 
L/10 mmp-p, where L is the test 
point distance from the mounting 
surface (unit: mm). 


Terminal strengt Withstands 1 kgf 
Electrical Characteristics = 
5k0,10k0,20k0,50kQ0, 
Total resistance values 100k'©, 200k, 500kO 
Resistance value ah: 


Linear (B) and Audio (15 A) 


Shaft deflection/bending 


Full Residual 
Resistance Resistance 
20 kQ max. 20. max. 

Above 20 kQ 
up to 50k 50. max. 
Residual resistance Above 50 kQ. 
up to100kQ 100. max. 
Above 100 kQ. 
up to 200 kQ 200.9 max. 
Above 200 kQ 
upto500kQ 300.2 max. 


0.05W (provided that at an ambient 
temperature above 50°C up to 70°C, 
the maximum permissible power 
input is held at the rated power level 
multiplied by a derating factor 
specified with the derating curve in 
| Fig. 1) 


Voltage ratin 10V AC/DC 


100M min. (as measured with a 
100 V DC megger) 


When impressed with 100 V AC for 
one minute, sustains no damage, 
arc, or insulation breakdown. 


100 mV max. when tested by 
method A stipulated in paragraph 
5.8 of JIS C5261 -1987 


Figure 1-Derating Curve 
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Sliding noise 


¥, 10}0e 4 Bulyesaq 


Ambient Temperature°C 


a a eT 


a 


Multi-Functional 2-Sided Printed Circuit Board 


Carbon Contact 


Ag(Silver) Through-Hole 
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APPLICATIONS 


Ag(Silver-Printed) Jumper 


Radio-cassette recorder, audio equipment, electronic equip- 
ment, remote control unit, portable VCR, video camera, per- 


sonal computer, copier etc. 


FEATURES 

1. Superior overall performance combining NOBLE’s ad- 
vanced technology in carbon printing, silver printing, and 
mechanical parts design. 

2. Carbon print contacts allow integration with switch VA. 

3. Ag through-hole cuts cost of p-c board with patterns on 
both sides, and facilitates high-density packaging. 

. Ag jumper reduces number of assembly steps, saving 

overall costs. 

5. Fixed resistors can also be printed on as necessary. 

6. Potentiometer, slide switch, or other mechanical parts can 
be incorporated into one circuit board. 

7. UL standard can be met. 


Aa(Siver) Through Hole 


Contact resistance 


Insulation 
Carbon Contact 


EXAMPLE CARBON CONTACT 
PATTERN 


. Economical compared with conven- 


tional gold plated contacts. 


. Has excellent environmental charac- 


teristics. 


. Highly reliable switch can be built by 


combining with rubber’ contact 


switch. 


Less than 5002 (using 
conductive rubber) 


Rating =| 20 OC, 2mA 


Operating life 


200,000 cycles/150g 
(20V DC, less than 
2mA) 


7 Copper Clad 
Phenolic “~~~ 
Laminated Board Ag Through-Hole 


Ag(Silver-printed) Jumper 


: 


Copper Clad 


ae Phenolic 
Laminated Board 
Ag J 


sae aca Ag Through-Hole 


1. Phenol laminated board allows high- 
density packaging. 

2. Unique Ag through-hole method in- 
sures high reliability. 

3. More economical than glass epoxy 
Eb: 


Through-hole Less than 200mQ 
resistance 


Through-hole current 300mA 
capacity 


2.5mm (min). 


Through-hole pitch 


on 


Jumper resistance 


Jumper current 
capacity 


Insulation 
Characteristic 


. Number of assembly steps much 


smaller than in wire-jumper. 


. Possibility of organized pattern. 


Jumper formed on the part mounting 
surface allows more freedom in 
design of pattern. 


50mA/0.8mm 


More than 102 MQ 
(40°C, 90-95%RH, 
500hr., 20V) 


Control Block IB Series 


IB-VT-YO0O47 


Car audio 


IB-VT-YOO55 


Control Block 


IB-AC-YOO60 
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IB-CE-YOO18 
IB-CM 


Telephones and other types of personal 
transceivers 


Computers and peripheral equipment 


IB-BM 


Business machines (i.e., copiers) 


Control Block IB Series 


IB-VT-YOO67 


Washing machines, refrigerators, 
cooking appliances 


Airconditioners 


IB-VT-YOO68 


IB Series 


IB-CM-YOO0O4 


IB-AU-Y0037 


IB-TM 


Electronic measuring equipment 


.) Car electrical system equipment 


IB-WR | 


Wireless remote control units — 


High Contact Reliability DIP Switch 


SDL O4RA 


SDL O6RA 


FEATURES 


r¢€ 
25 


5. 


. High Contact Reliability: 


Low Profile (5 mm max. including knob tips) 

High Connection Reliability: 

Pins and corresponding movable contact points have 
been consolidated together into single elements, for 
higher reliability of the switch connection. 


For each contact point, a mutually independent double 
contact point structure has been employed. 
A self-cleaning mechanism has been employed for contact 
points. 
The switch structure prevents the contamination of con- 
tact points by the adhesion of a plastic resin or any other 
insulator during opening and closing operations of the 
switch. 
All contact areas have been gold plated. 
The Knob operating window has been made dust 
preventive. 
. High Insulation Reliability: 
An insulator-less, spatially insulating structure has been 
employed in between contact points, for the elimination of 
any insulation deterioration. 
Patent Pending (Japan and U.S.A.) 


APPLICATIONS 


Personal Computers, Printers, Facsimile, various Automatic 
Vending Machines, etc. 
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SDL Series 


SDL O8RA 


SPECIFICATIONS 


Rating 


50V DC, 100mA when unswitched, 
24V DC, 25mA when switched 


Contact Resistance 


Operating force 


Operating Temperature Range 


50m Q max. (at 1kHz AC) 


800gf max. 


— 25°C to +70°C 


Operating Life 


2,000 operations (loaded at 24VDC, 
25mA) 


Single Structure 


Double Contact 


SDL O4RA SDL O6RA 


2 travel 
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Magnetic (MR) Sensor 


TDM Series 


TYPICAL CIRCUIT 


FEATURES 


. Compact and light weight. 

. High sensitivity in a weak magnetic field. 

. High response speed and high resolution. 

. By virtue of its directional sensitivity, adverse influences 
of leaked magnetic fields are to be alleviated. 

. No mechanical wear due to non-contact type. 

. Low power consumption. 

. No output dependency on the shifting speed of the 
magnetic substance. 


APPLICATIONS 


Capstan motors for VCR, DAT, and HiFi audio; Servo motors 


NOOO RON 


. for copier and printer, etc. 


Joystick Control Potentiometer 


VL201 


SPECIFICATIONS 


Input Resistance Value 1.0k 0 +30% 


Magneto-Resistance arco bias magnet: 2% min. 
Variation Factor (at 100 Oe) 

Voltage Rating 5SVDC 

Neutral Point Voltage 2,500+40mV (at 5VDC applied) 


Frequency Response 0 to 200kHz | 


May be supplied with either a 180° or 90° phase difference between 
the FG1 and FG2 output signals. 


VL201 


FEATURES 


1. For both the X and Y axes, low profile rotary potentiome- 
ters have been employed to achieve miniaturization. 

2. Permits controlling both the X and Y axes simultaneously 
and speedily. 

3. The small operating force facilitates fine adjustments. 


APPLICATIONS 


Audio Equipment Sound Field Controls, Video Color Controls, 
Game Machines, Car Audio Equipment, etc. 


SPECIFICATIONS 
Rotation angle | 60 +1 0° : 
Torque | 10 to 100gf-cm_ az 
Total resistance range 1kQ. to 500kQ (taperB) 
Power rating 0.01W = 

Voltage rating 10V AC/DC 


Low Profile Slide Potentiometer 13, 23 Series 


FEATURES 
1. Low-profile potentiometer series: 13 Series (Insulated 2. Mounting height is 8mm (-1 type) or 6.5mm (-2 type). Both & 
lever type) and 23 Series (metal lever type). have free-standing legs with orientation to insure unit is 


not installed in reverse direction. 


Single Controls 
VJO013-2PVN 
VJO023-2PVN 


2-Section 
VJO013-2GPVN 
VJOD 0 23-2GPVN 


travel 


2-M2X0.4 


“t” in outline drawings denotes a travel. 
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Low Profile Slide Potentiometer 13, 23 Series 


SPECIFICATIONS 


Functior 


1kQ~1MQ (taper B) | 0.05 W (taper B) ier a OL) 
2ka~500kO 0.025 W a 
| 2-section poap LS 2GRVN (other taper) (other taper) SRG 
*VJ1523-2GPVN (other taper) 


VJ2013-2PVN 
*VJ2023-2PVN 


VJ2013-2GPVN 
*VJ2023-2GPVN 


VJ3013-2PVN 
*VJ3023-2PVN 
150 V AC 


Baek | section ¥93013-2GPVN 
. *VJ3023-2GPVN (other taper) 
VJ4513-2PVN 
E 2kQ~1 MQ (taper B) WS 
& VJ4523-2PVN 200 V AC (taper B) 


10 VDC 
150 V AC (taper B) 
100 V AC 

(other taper) 


1kQ~1MOQ (taper B) | 0.06 W (taper B) 
50 ~350 gf 2kQ~500k0 0.03 W 
(other taper) (other taper) 


10 VDC 
200 V AC (taper B) 


2kQ~1 MQ (taper B) 
3kKQ~1M0 
(other taper) 


0.1 W (taper B) 
0.05 W 
(other taper) 


50~350 gf 


50~350 of 5kKQ~1IMQ 0.1 W 
eotaxin VJ4513-2GPVN (other taper) 150 V AC 
x *V J4523-2GPVN (other taper) 
a VJ6013-2PVN 
4 Single k 2kQ~1 MQ (taper B) bases 
VJ6023-2PVN 250 V AC (taper B) 
50 ~350 gf 5kQ~1IMO 0.2 W 
; VJ6013-2GPVN 180 V AC 
2-section (other taper) 
— *VJ6023-2GPVN (other taper) 


When 10 V DC is exceeded, consultus for further details. 


INTERNAL CIRCUIT OF POTENTIOMETERS 


Single Control 2-Section Control 


Multi-Section Potentiometer for Car-Audio V12L5 Series 


V12L5(120X)DG9S (C48) 


ag 


MOUNTING SURFACE 


Push-balance 


PUSH TRAVEL 


ROTARY \ 
ot e Si \ --4 


BAL \ TONE i 
\ oS: 
a5) 


4-91.27 
Se) 


V12L5(120X)(120K) it porary = Pull-balance 
DGM3-2S(C47 + C90) | 


L_ms0.75 


5p9 5/5 [55] | 9.8 


I —~- ~| MOUNTING SURFACE 


oe Band Switch with Tuning Shaft 


500+250gf-cm 
2, 3 or 4/step 


hee or Rating 16VDC, 0.2A 
= 4) |) (a, = Contact resistance 50m Q 
)r| " — Haefe| ; <a j aera | + | 
rtet3 
Bee MOUNTING SURFACE 


| VM12LsDGQN alt Si r * 4 Fader Control with Tuning Shaft 


Verge te aA My Rotation angle | 180-+5° 
hie if lele Torque | 30-350gf-cm 
oh (A. LL | a : 2 Resistance range | 209-2000 
ea a ET | z si Power rating 2.5WDC (8 © load) 
90.75 Voltage rating 9VDC 
erly :' 


@ Other combinations of functions also available. Feel 
14 free to consult us. 


Long Life Potentiometer 


° 


500,000 cycles 
| Tore | A0gf-cmorless | 


FEATURES APPLICATIONS 

1. Small. Long, reliable service: 500,000 cycles. Radio Control Units, Game Machines, Angle Sensors, and 

2. Resistance element, wiper contacting method and bush- other devices for which size and long service are crucial con- 
ing have been originally engineered for high performance. siderations. 


3. May be operated at low torques. 


Potentiometer for Industrial Applications 


Rotation angle 260+10° 


20-200gf-cm 


1009-1MQ (taper B) 


Resistance range 500 2-1MQ (other taper) 


RV16YP al iu 
4 


6 
| 4 
= 
tee 
0 M6Xx0.75 | 
1.8 


Resistance tolerance +10% 
; 0.1W (taper B) 
$1.25 Nea | Power rating 0.05W (other taper) 
-5HOLES 
es : 200V (taper B) AC/DC 
me | Voltage rating 150V (other taper) AC/DC 
=f Solder lug terminals also available. 


. ; Miniature Potentiometer for Hearing Instrument 


Sweat-proof type 


Rotation angle 200 +10° 
Torque 3-25gf-cm 
Resistance range | 500.0-500k Q (taper B) 
Power rating | 0.02W | 
Voltage rating 10V AC/DC 
| Operating life | 5,000 cycles 
Rotation angle 260+10° 
Torque 3-50gf-cm =i 
[ Resistance range | 500 -200k © (taper B) ; 
Power rating | 0.04W 
| Voltage rating 1OVAC/DC 4 
Operating life 2,000 cycles 


Miniature Potentiometer Block 


VK82-14R 


VK82-11R 


FEATURES 


1. These dual row high density blocks have been made 9mm 
in shaft pitch. 

2. The series permits any layout of its potentiometer, rotary 
switch, and push switch. 

3. Either 4mm or 5 mm diameter shafts available. 

4. The problem of insulation distance has been resolved by 
employing a molded housing. 


VK82 Series 


VK82-8R 


SPECIFICATIONS 


Potentiometer 
Rotation Angle 280+5° 


Rotational Torque 10 to 100gf-cm (at 5 to 35°C) 


. 500.2 to 500k 2 (taper B) 
Total Resistance Range | 5) ¢ to 500k © (Other than B) 
Power Rating 0.08W (taper B) 
Maximum Operating 25V AC/DC 
Voltage 


0.04W (Other than B) 
Push Switch 


Travel 0.8+0.3mm 


Operating Force 90+40gf 


15VDC, 2mA (resistive load) 


Contact Resistance 500 Q max. 


Rotary Switch 


15VDC, 2mA (resistive load) 
300 Q max. 


1-circuit, 2-contact 
1-circuit, 3-contact 


Contact Resistance 
Circuit Configuration 
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Ultra-Low Profile Tandem Potentiometer VO10LG Series 


VO10LG(PV) 


SPECIFICATIONS 


Operating Temperature Range | —10°C to +70°C 
Storage Temperature Range —20°C to +70°C 


Rotation Angle 2LOH=Ds 


Rotational Torque 


Total Resistance Range 


Within 15 to 80gf-cm when 
measured in a 5 to 35°C ambient 

temperature environment at a 60° 
per second rotational speed 


5k © to 500k (© (taper B), 
10k Q to 250k © (other taper) 


VO10LG(PH) +20% 


Tapers A, C and B 
80dB min. 


z 0.05W (at or below 50°C ambient 
Voltage rating 10V AC/DC 


Volume Control: Within +4dB ina 
0 to —40dB range 

Tone Control: Within +3dB at the 
50% point of a full rotational angle 


Tracking Tolerance 
(Mutual Deviation) 


VO10LG-2 (PV) Operating Temperature Range | —10°C to +70°C 
for Electronic Storage Temperature Range | —20°C to +70°C 
Tuners Rotation Angle 300-+5° 


Within 10 to 80gf-cm when 


een tn Band Switch) measured in a 5 to 35°C ambient 


Rotational Torque 


temperature environment at a 60° 
per second rotational speed 
Total Resistance Range 5k Q, to 500k 2 (taper B) 
Resistance Tolerance +20% 
: 0.03W (at or below 50°C ambient 
Power Rating temperature) 
Voltage rating 35V DC 
Tap Position 60% power (by voltage ratio) 
Switch Section 
Rating DC 15V, 50mA 
Contact Resistance At AVG oe A) age ion MeLiod 
Switch-off Angle 9° max. 


FEATURES Circuit 


1. Ultra-low profile with 1.8mm thick body and a knob. V010LG (PV) V0O10LG-2 (PV) 
(Switch incorporating type: 2.6mm) (PH) (Built-in Band Switch) 


2. These high performance miniature potentiometers with Seal 


a planar tandem structure, 10mm in size (Switch incor- A, B tapers C taper : 
porating type: 14mm), have been made possible by heals ——_| J 60% Tap 
NOBLE’s high precision resistor printing techniques. nate Rom i 
3. Volume control models. excel in tracking tolerance fOr int: “Fass JSON ines 
(mutual deviation) characteristics. “Se ate Se fA 
4. Switch incorporating types have been made to permit 
smooth tuning operations, by minimizing their switch 
operating angle and flat area in their resistance tapers. r-WA/\M6) Re rr) M6) Re x 


APPLICATIONS 5 3 4, —scw 
Headphone Stereos, Card Radios, Liquid Crystal TVs, and . | 


] 


other Pocketable Equipment. 
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: Miniature Potentiometers for Portable Devices 


V72N 


VOSL 


VO9SLG 


MOUNTING 
SURFACE 


1.0 HOLE 


MOUNTING SURFACE 


Rotation angle =| 200-45° 
5-50gf-cm 
500 0-500k 2 (taper B) 
Resistance range 1k 0-300k © (other taper) 
0.02W 


Voltage rating = 10V AC/DC 


Rotation angle 
: 1k 0 -500k © (taper B) 
. 
Voltage rating — 


230+5° 
10-100gf-cm 


; 1k 0-500k © (taper B) 
Resistance range 5k (-250k © (other taper) 
: 0.05W (taper B) 
Power rating 0.025W (other taper) 


Voltage rating 10V AC/DC 


120+5° 
10-1 00gf-cm 


MI_.7*0.35 2.8 DEEP 


¢1.4-2 HOLES 


| #l-6HOLES 


: 2k 1 -500k 2 (taper B) 
5k -250k Q (other taper) 
, 0.05W (taper B) 
Power rating 0.025W (other taper) 
Voltage rating 10V AC/DC 
Rotation angle 120++5° 
| Torque 10-100gf-cm 
: 2k -500k © (taper B) 
Resistance range 5k (-250k © (other taper) 
: 0.05W (taper B) 
Power rating 0.025W (other taper) 
| Voltage rating 10V AC/DC 


Rotation angle 
Torque 


230+5° 
10-100gf-cm 


Resistance range 


1k -500k © (taper B) 
10k (-200k © (other taper) 


Power rating 0.05W 

Voltage rating 30V AC/DC 

Tracking tolerance 
Volume 0 to —40dB: Within +4dB 
Tone +3dB at 50% point of total 


rotation 


; Potentiometers 


@ V105-4PVN 


@ 


V12M4-1S 


(with Switch) 


V012LPV 


(Insulated Shaft) 


M6 «0.75 


Rotation angle 200+10° 
20-150gf-om 


1k 0-500k © (taper B) 
Resistance range 1K Q-500k © (other taper) 

0.07W (taper B) 

100V (taper B) AC/DC 
Voltage rating 70V (other taper) AC/DC 


Rotation angle 230+10° 
20-200gf-cm 


_ 1k 0-500k © (taper B) 
5k 0-500k © (other taper) 
é 0.08W (taper B) 
Power rating 0.04W (other taper) 
150V (taper B) AC/DC 


Voltage rating {00V (other taper) AC/DC 


Switch rating 12VDC, 0.5A 


Units without switch also available. 


300+5° | 
30-200gf-cm | 


500 2-500k 2 (taper B) 
5k 0 -500k © (other taper) 


0.15W (taper B) 
0.08W (other taper) 


150V AC (taper B) 
400V AC (other taper) [ov oc 


Rotation angle 


Resistance range 


Power rating 


Voltage rating 


Units with center-detent also available. 


> co, 


(Insulated Shaft) 


300+5° 
30-200gf-cm 


500 -500k © (taper B) 
5k 0-500k © (other taper) 


Rotation angle 
Torque 


Resistance range 


: 0.15W (taper B) 
Power rating 0.08W (other taper) 
f 150V AC (taper B) 
Voltage rating | 100V AC (other Sa 10V DC 


Units with center-detent also available. 


- 


3.75,3.75 


Rotation angle 300+5° 
Torque 20-250qf-cm 
; 1k -500k ¢ 
TEETH, Resistance range 5k 500k 0 ee Pees 
ey Power rating | 0.05w : 
== Voltaye rating | 30V AC/DC 


Units with center-detent also available. 


; Potentiometers 


V12LG3PHN 


1-Shaft 2-Section 


Rotation angle 300+5° 
20-250gf-om 


a 1k 0-500k © (taper B) 
Resistance range 5k ©-500k © (other taper) 


| Powerrating =| .OSW 
Voltage rating 30V AC/DC 


Units with center-detent, 11 or 31 detents, or with tap 
available. 


7xE 
, 


(Fae 
awe a 


& 


i“ 


MOUNTING SURFACE 


Rotation angle 300-++5° 
30-200gf-cm 


5 500 -1MQ (taper B) 
5k -1MQ (other taper) 
: 0.15W (taper B) 
oA (te ae 
: 200V AC (taper B) 
Voltage rating 150V AC (other ek ithe 


Units with center-detent or 11-detent available. Units 
with metal shaft also available (VB16L4PHN). 


VB16L43(PH2D)N 


(Insulated Shaft) 


1-Shaft 2-Section 


Rotation Angle SOQEEDy 
30 to 250gf-cm : 


; 500 0-1MQ, (taper B) 
Resistance Range 5k Q-1MQ (other taper) 
: 0.125W (taper B) 

Power Rating 0.06W (other taper) 


200V AC (taper B) 
150V AC (other taper) 


Units with center-detent 11, 21, 31, or 41 detents also 
available. (The drawing shows a unit with Multi-detent 
and Tap.) 


ves ~ | 1-Shaft 2-Section (Planar Tandem) 
VB1ISIGPH te | Rotation Angle 300-+5° ( 
fete Va I: 


Voltage Rating i OV DC 


(Insulated Shaft) 30 to 300gf-cm 


1k -500k © (taper B) 
5k 0 -500k © (other taper) 


0.06W 
10V AC/DC 


Resistance Range 


Power Rating 
Voltage Rating 


Units with center-detent or 11-detent, dual concentric 
Top View of Mounting Hales shafts, a planar block version of the VK16 type, also 
(Sea available. 
MOUNTING SURFACE ates — i = 
[ Rotation angle 300+5° 
V16L4S(C2 
6) (on eo (25) “4 Torque 30-200gf-cm 
(with Switch) a it) : 500. 2-1M QQ (taper B) 
Goer tr a eee Resistance range 5k Q-1MQ (other taper) 
oar : 0.2W (taper B) 
| hy iereaine 0.1W (other taper) ¢ 
IP, ges at ; 200V (taper B) AC/DC 
p>. ss 
—— — : eeceene 150V (other taper) AC/DC 
| We — _ Switch rating 12V DC, 1A (SPDT) 
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Circuit (Example) 


Metal-glazed Trimmer Block 


BME type 


FEATURES 


1. Metal glazed elements are deposited on a ceramic subs- 
trate for increased reliability and stability. 

2. Compact modular block containing trimmer potentiome- 
ters and fixed resistors. 


Carbon Film Trimmer Block 


BM Series 


5.65 2.52.52.52.52.53.15 


SPECIFICATIONS 


Electrical characteristics 


Resistance range: 
Trimmer potentiometer 100 to 1M QQ (taper B) 
Fixed resistor 100 toiMQ 


0.03W 
9V AC/DC max. per element 


Power rating 
Voltage rating 


Mechanical characteristics (trimmer potentiometer) 


Rotation angle 180+20° 


Rotational torque 10 to 100gf-cm 
Vertical mount type (BMS) also available. 


BC Series 


-—— 


BCS type 


(Chip Style Metal Glazed Trimmer Potentiometer with 
TMC4K elements mounted on) 


noon tao ta) 


aaa 


i 
aril 


r = 3 — | 


FEATURES 

1. The glass epoxy substrate used for this trimmer poten- 
tiometer exhibits high reliability and stability. 

2. Fixed resistors may also be created by simultaneous print- 
ing processes, to provide composite blocks. 


Circuit (Example) 


SPECIFICATIONS 
Rotation angle 210+20° (effective angle) _ 
Resistance range 500.0 to 500k © (taper B) 
Resistance tolerance +30% = 
Power rating 0.03W _s : 
Voltage rating 9V AC/DC ; 


Above photos and drawings are shown as custom-made examples only. Many configurations are possible. Please consult us for more information 
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Surface Mount Trimmer Potentiometer TMC3K 


(Metal-glazed Type) 


15 1.5 2.05 1.6 


0.65 |. 


0. 
5 


wees 


eH 


Exampleof —/ | 1.2 0.8/1.2 | 
marking / Wrz | 
ly eT Soldering pattern 
Pe eeae / (for reference only) 
10kQ | | 


Total resistance . _ 3 a 
value per 
JIS-CS200 
a TMC3K Taping (Holds, 2000 parts) 
a) | | 2. 


> 
Qa” = 
FEATURES 


1. Space Saving Size; 
Outside dimensions: 3.0 mm X3.65 mm 
Thickness 1.5 mm 

2. Easily adjusts with standard screwdriver. 

3. Metal-glaze resistance element gives excellent stability 
and protection against environmental factors. 

4. Can be mounted to a circuit board with adhesive. 

5. Designed for reflow soldering. 

6. Supplied in 8 mm tape for automatic assembly equipment. 


APPLICATIONS 


Camera built-in VCR, 8mm VCR, VCR camera, still camera, 
headphone stereos, LCD television, disk drive, bar code 
equipments, radar detectors, hand held equipments. 
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h\78 
w 
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SPECIFICATIONS 
Operating temperature range | —99°C to +125°C 
Mechanical Characteristics 
Endless 
250+20° 
20 to 200 gf-cm (5°C to 35°C) 
Electrical Characteristics 


Total resistance range and 1009 to2MQ +25% 
tolerance ai 


Resistance taper 


Total rotation angle 
Effective rotation angle 
Rotational torque 


B (Linear) 


Less than 1% of total resistance 
(300 © and below; 30 Max.) 


Residual resistance 


Power rating 0.1W | 
| Voltage rating 20V AC/DC 


Nominal resistance value less than ; 
100 kQ.: +250 ppm/°C 

Nominal resistance value 100 k©) to 
1 MQ: +250 ppm/°C 


Resistance temperature 
coefficient 


Surface Mount Trimmer Potentiometer 
TMC4K (Metal-glazed Type) 


Soldering pattern 
(for reference only) 


FEATURES 


1. Small: 3.8 x 4.5mm. 

2. Low profile at 2.1mm thick. Adjustable with a flat-bit 
screwdriver. 

3. Bonding agent can be used for mounting onto a PCB. 

4. Allows reflow soldering processes. 

5. Taped units also available for automatic mounting. 


_APPLICATIONS 


Camcorders, 8mm VCRs, Video Cameras, Still Cameras, 
Headphone Stereo sets, LCD TV sets, Radar Detectors, etc. 


SPECIFICATIONS 


Rotation angle 250 + 20° (effective angle) 
Torque 20 to 200gf-cm 
1000 to 2MO (taper8) 


Resistance tolerance +25% 


0.2W 
Voltage rating 20V AC/DC 


Less than 100 kQ: +250 ppm/°C 
100 kQ. to1 MQ: +250 ppm/°C 


Temperature coefficient 


Miniature Metal-glazed Trimmer Potentiometer 
VM5CK 


ADJ. SLOT 
0.5x0.5 DEEP 


ADJ. SLOT 
0.8X3.4xX1.5 DEEP 


FEATURES 


chip types (5 @max., 5.9mm high). 


possible. 
. Dust proof. Auto-adjusting knob. 
. Permits bottom adjustments. 


ak WwW 


and excellent environmental characteristics. 


APPLICATIONS 


wa 
SPECIFICATIONS 
1. Ultra miniaturized with mounting terminals: comparable to Rotation angle 900 +20° 
2. Snap-in mounting onto a PCB and dip soldering are Torque 20 to 200gf-cm 
Resistance range | 100.0 to1Mo (taper B) 
Resistance tolerance + 25% 
. Metal glazed resistance element features high stability Power rating 0.2W 
6. Magazine-pack also available for automatic insertions. soaps Lata Lerten ‘es 700 °C 
me ess than > +200ppm/°C_ | 
Temperature coefficient | 100k © to 1MQ: +300ppm/°C 


Small TV sets, LCD TV sets, Camcorders, Video Cameras, 
Compact VCRs, Car Audio Equipment, Micro Audio Equip- 
ment, and other compact consumer and industrial equipment. 


Carbon Film Trimmer Potentiometer V6EK Series 


FEATURES 


1. Trimmer potentiometer with carbon film resistor formed on 
a glass epoxy substrate. 

2. Ideal for equipment requiring high environmental durabili- 
ty, especially against temperature and humidity. 

3. Automatic insertions and adjustments possible. Compact, 
space-saving design. 


Magazine-pack for automatic insertion Contents 
V6EK-PV (1S) 


Rotation angle 200+10° 


Tore «| 80-9009 
Resistance range 500 Q-1MQ (taper B) 


Front-rear adjustable type 


200+10° 
30-300gf-cm 

500 0-1M Q (taper B) 
+30% 


es | Rotation angle 
Torque 


Resistance range 
Resistance tolerance 


(with Dust-proof Knob) 


Power rating 
Voltage rating 


0.1W 


50V AC/DC 


Front-rear adjustable type 


Rotation angle 200+10° ¢ 


| Torque 


30-300gf-cm 


Resistance range 


500 Q-1M © (taper B) 


| Resistance tolerance 


+30% 


Power rating 


0.1W 


| Voltage rating 


SOV AC/DC 


tt esl : 2 Top-bottom adjustable type 
—o— jt —t | 


’ 
V6EK-PV 
f Z 
fi 
Rotation angle 200 +10° fF 
V6EK-PV(1 «1.6 2 6.4  2-0.8%3.4 
AS) io P| Torque 30-300gf-cm 


(with Dust-proof Knob) Resistance range 500 2-1M Q (taper B) 
Resistance tolerance +30% 
Power rating 0.1W 
oad Voltage rating 50V AC/DC 
Sk Top-bottom adjustable type 
4 a Oe -| op-bottom adjustable typ 
pica wre ryt 
eee! 


FEATURES 


1. Metal glazed resistor element with a ceramic substrate as 
base. 

2. Highly stable trimmer potentiometer with temperature 
coefficient less than +200ppm (500 2 to 100k Q). 

3. Automatic insertions and adjustments possible. Compact, 
space-saving design. 


| 
: 


VM6CK-PH 


Metal-glazed Trimmer Potentiometer 


VM6CK Series 


Contents 


Magazine-pack for automatic insertion 
VM6CK-PV (1S) 


Rotation angle 200+10° 


Tome ————_~*(80-8009F-e 
7000-1 0 (ape) 


Voltage rating 100V AC/DC 


Temperature coefficient 


Front-rear adjustable type 


Rotation angle 


VM6CK-PH(1S) 


+200ppm/°C 
(500 0-100k 0) 


200 +10° 


, (with Dust-proof Knob) 
| Resistance tolerance 
Power rating 


Torque 30-300gf-cm 
Resistance range 200 0-1M © (taper B) 


0.3W 


Voltage rating | 100V AC/DC 

Temperature coefficient | eee | 
Front-rear adjustable type 

Rotation angle 200+10° 

Torque 30-300af-cm 


Resistance range 


2002-1M Q (taper B) 


Resistance tolerance 


+20% 


| Temperature coefficient 


| Power rating | 0.3W 
| Voltage rating | 100V AC/DC 
+200ppm/°C 


(500 0-100k 9) 


Top-bottom adjustable type 


Rotation angle 


200+10° 


Torque 


30-300gf-cm 


Resistance range 


200 -1MQ (taper B) 


Resistance tolerance 


+ 20% 


Temperature coefficient 


+ - 
Power rating 0.3W 
Voltage rating 100V AC/DC 
+200ppm/°C 


(500 -100k 9) 


Top-bottom adjustable type 


[VM6CK-PV(4E)] 


Auto-adjustable Hexagonal Screwdriver also available 


N 
on 


' Metal-glazed Trimmer Potentiometers 


TM4K5-2 


- Rotation angle 
Torque 


5 10-100gf-cm 

| 50.0-500k © (taper B) 
730% is Seam 
"Voltage rating | eVAC/DC 


Temperature coeficient er arpa 
Operating life 20 cycles 


TF4K type (metal film) is supplied for resistances below 
5002. 


Resistance range =| 50.2-500k Q (taper B) | 
Resistance tolerance = 
fomereing——W 


Temperature coefficient aie ey 
Operating life 50 cycles 


TF6K type (metal film) is supplied for resistances below 
500 ©. Three-terminal type (TM6K3-3) also available. 


Rotation angle 200 +10° 
“Tore | 80-250gf-0m 


Resistance range 100-1M Q (taper B) 
Resistance tolerance 
Power rating 


2-0.8*3.4 


Voltage rating 
SaaS Temperature coefficient Goo me 
| | Operating life 50 cycles 
Front-rear adjustable type (TM64K3(PV)) also available. 


*3.5mm type (TM64K2(PV2)) also available. 


22 53 Rotation angle 200+10° 
2(PH pies 
TM64K2(PH) | | Torque 30-250gf-cm 
(with Dust-proof Knob) - Resistance range 100 0-1MQ (taper B) 
Resistance tolerance +20% 
Power rating 0.3W 
EEILE Voltage rating 100V AC/DC 
4 Temperature coefficient (00 Ce na 
Bip | Operating life 50 cycles 


[ [ Rotation angle 200+10° a 
TM62K (PV) Torque 20-200gf-cm 
(with Dust-proof Knob) as Resistance range 1000-1MQ (taper B) 
Resistance tolerance +20% | 
fon | Power rating 1 03W 
[Wage ata | Y00v AC/DC 
veal Temperature coefficient +150ppm/°C a 
0-59 6-0-8DEEP | Operating life | 50 cycles 
TM62K(PH) pels f | [Rotation angle BG 202107 il 
| | Torque 20-200gf-cm 
(with Dust-proof Knob) Resistance range 100.Q-1M© (taper B) | € 
| Resistance tolerance | £20% 
- —— 
- Power rating 0.3W 2 
8 qos SOOT eee Od 2 8 | Voltage rating 100V AC/DC 
a Temperature coefficient | +150ppm/°C 
‘ea Operating life | 50cycles 
"| ET 
O- 3HOLES | 


: Metal-glazed Trimmer Potentiometers 


TMO65P(PVB) 
8MIN, 5.2 
(Enclosed Type) ; Pe 
P LS —. 


% 
=s 
e 


 @ A oe 4 pei f 


SS 
—_——_—_—_—, 


a 


mod 


TMO65P(PH) 
(Enclosed Type) 


TM8KV2-1S 


(With Dust-proof Knob) 


ADJ. SLOT 


TM8KH1-1S 
(With Dust-proof knob) 


Rotation angle 230+10° 
30—150gF-<m 
50.0-1M0 (taper 8) 


Resistance tolerance 
Voltage rating 200V AC/DC 


Temperature coefficient +100ppm/°C 


(100 -100k 0) 
‘Operating life 


200 cycles 


tion al 
1 
05M 


Voltage rating 200V AC/DC 


+100ppm/°C 
(100 0-100k 9) 


200 cycles 


Temperature coefficient 


Operating life 


Rotation angle 260 +10° 

Torque 30-300gf-cm 
Resistance range 200 0-1M Q (taper B) 
Resistance tolerance +20% 

Power rating 0.5W 

Voltage rating 250V AC/DC 
Temperature coefficient Beare ose) 
Operating life 100 cycles 


6mm height, Hex driver adjust, and top-bottom 
adjustable knobs also available. 


| Rotation angle 260+10° 
| Torque 30-300gf-cm 
| Resistance range | 200 -1MQ (taper B) 
| Resistance tolerance +20% 
Power rating 0.5W 
Voltage rating 250V AC/DC 
Temperature coefficient an eet 
Operating life 100 cycles 


6mm length, Hex driver adjust, and front-rear adjustable 
knobs also available. 


| | Rotation angle 200+10° 
| Torque 30-350gf-cm 
(With Dust-proof knob) } Resistance range | 100 -1M.Q (taper B) 
5 Z| ue Resistance tolerance + 20% 
, in Power rating 0.5W 
k J } Voltage rating 200V AC/DC 
[ ‘ Gia Temperature coefficient +300ppm/°C 
\O 2 es Operating life 100 cycles 


8mm and 15mm height knob also available. 


TM10K(PH) 18, aby. stor 


> (With Dust-proof knob) 0.8x4.2—-IDEEP 


a it} $1.25—3HOLES 


Rotation angle 200 +10° 
Torque 30-350gf-cm 
Resistance range, 100 -1M© (taper B) 
Resistance tolerance | 20% 
Power rating 0.5W 
Voltage rating 200V AC/DC 

| Temperature coefficient +300ppm/°C 
Operating life 100 cycles 


8mm and 15mm length knobs also available. 


al 


V8K Series 


Snap-in type (V8K1-11) also available. 


; Carbon Film Trimmer Potentiometer 


Tore ———~*( B0-B60-om™ 


Snap-in type 


V8K1-11(1S) 
(with Dust-proof Knob) 


1.2*2.0 


Rotation angle 280+10° 
50-360gf-cm 
500.0-1M 0 (taper B) 


Resistance tolerance 
Power rating 


Voltage rating 100V AC/DC 


Units with Knob also available. 


(with Dust-proof Knob) 


Resistance range 


500 0-1M Q (taper B) 


cannes Rotation angle 280+10° 7 ¢ 
| Torque 50-350gf-cm 


Resistance tolerance 


+30% 


Power rating 0.1W 
| Voltage rating ] 100V AC/DC 
—e—_—— Snap-in type 
5 | \ 3-1.2 
me Pee aw Rotation angle | 280+10° ] 
ea een lool ol ao Z 
| | Torque 50-350gf-cm 


Resistance range 


500 -1M © (taper B) 


Resistance tolerance 


+30% 


Power rating 


0.1W 


Voltage rating 


100V AC/DC 


Top-bottom adjustable type 
Snap-in type 


High Frequency Attenuators 


AS2710 
(Slide switch type) 


50.0, 750 


sae : 0 to 100dB (50:2, 11 steps) 

Attenuation = 0 to 80dB (75.0, 9 steps) 
Bile: (0.1dB, 1B steps also possible) 

‘Operating frequency | DC to 1.5GHz (50) 

range DC to 1.0GHz (752) 


500mW 
vue 1.1 max.: 1GHz (50) 
1.2 max.: 1.5GHz (50.0) 
50Q BNC, SMA 
75Q, BNC, KC 


| Impedance |: 6002 +2.5% unbalanced T 


Combination of 0.5, 1, 2, 4, 8dB; 
15.5dB total 

Combination of 1, 2, 4, 8, 16dB; 
31dB total 


| Frequency | _DC-150kHz 


Patent pending 


Attenuation 


AS2310 Impedance = & ae eae 
. ombination of 1, 2, 4, 8dB: 
(Slide switch type) oe 15 dB total 
Frequency DC-150kHz 
Power rating 50mW 


Patent pending 


600  +2.5% balanced 0 


: Impatance 600 0 2% unbalanced T 
(Slide switch type) =A Combination of 0.5, 1, 2, 4, 8dB: 
d il lel bles Combination of 1,2, 4, 8,16dB: 
e a 31dB total 
Frequency DC-150kHz 
a Power rating 50mW 
[ 0 
—) [ime Sse 
(Pull switch type) eo Combination of 0.5, 1, 2, 4, 8B; 
; & Attenuation 15.508 total 
O90 Combination of 1, 2, 4, 8, 16dB; 
; I |_ 31dB total | 
Frequency DC-150kHz 
4 al , Power rating 50mW 
| ADRES ee [ Operating frequency | OC-35, 50, 100, 200MHz 
4 | Attenuation ratio 1/1000-1/1 
3 (For oscilloscopes) Input impedance IMO 
Input capacitance 5.5-22 pF 
ig = (aS ran Step angle 30° 
‘ia da ~_ oe “ i Please consult us for other configurations. 
: ¥ 
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List of Power Switch Ratings 


B39S1 
A39S1 


U9S1 SPST 


|w/16mm pot. 
|(VB16L43) 
: 


wo 


4A/64A | 4A/64A 
Class | Class | 


Bag 
"V8 ‘ 


4A/64A | 4A/64A | 4A/64A 
Class | Class | Class! — 


1s | 135 | > 
TVS 


6A/96A | 6A/96A | 6A/96A 
Class ll Class ll Class Il 


U12QF | DPDT 
-|w/16mm pot. 
f(ve16L43) | Y8S2 aes 


SSS w/24mm pot. | U85SM 


w/o pot. 


— rt = th ashe > 


(SD242) 
3A/48A | 3A/48A | 3A/48A & 
Push- | 
Types ass lu 
4A/128A | 4A/128A | 4A/128A 
© This mark shows that the safety standards have been applied for. 


Lock travel: 1.4-0.3mm 


Operating travel Full travel: 1.8-+0.3mm 


Operating force 400*13%gf, return force: 30gf min. 


SY13-1(U95S2) 


(Push-lock-push type) 


TVS, 4A/128A 250VAC 
UL, CSA, VDE (class |,1) 


Standards met 


‘ Lock t 1: 2.1-£0:5 
SY13-4(U95D2) Operating travel =) Fit travel: 3.2-L0.8mm. 


(Push-lock-push type) 500+150gf, 
return force: 100gf min. 


DPST 


Rating TV5, 4A/128A 250VAC 


UL, CSA, 
Standards met VDE, SEMKO, BS... (class Ix) 


2-M3 0.5 


thong 


EL feel Ie 
On 2 


Signal (momentary) switch equipped type also available. 
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SY11-1(A91S2) 


(Push-lock-push Type) 


SY11-3(A91S2)+S 


Push-lock-push type with signal 
(momentary) switch 


VB16L43PHS 
(A39S1PHD) 


(Rotary Type) 


3 (Pull-push Type) 


(Pull-push Type) 


; Power Switches 


MOUNTING SURFACE 


5-¢1.2 HOLES 


rai 


“TRAVEL 


cre Lock travel: 2.5-+0.5mm 
Operating travel Full travel: 3.5--0.5mm 
Operating force 350+ tioaf, 
return force: 30gf min. 


SPST 
! TV3, 3A/48A 250VAC 


Fie UL, CSA, 
‘Standards met VDE, SEMKO, BS ..... (class |) 


return force: 30gf min. 
foe sPsT 


Standards met UL, CSA, 
pmentarySwitth | 


1-circuit 1-position, 
2-circuit 1-position 


| Rating | 30VDC 0.1 


Operating angle 


Operating force 


50°+10° 
800gf-cm max. 


Circuit SPST 
Rating TV3 
Standards met UL, CSA 
Operating travel 45mm 
Operating force 150-800af 


Circuit SPST 


Rating TV5 
Standards met UL, CSA 
Operating travel 4.5mm 
Operating force 150-800af 
Circuit | SPST, DPST 
Rating | TV5, 250VAC 6A/96A 
UL, CSA, 
Standards met | VDE, SEMKO, BS, ... (class II) 


SF121 Series 


Push Switch 


SF1212-05 


4 
w 
> 
< 
a 
F 
x 
s) 
oO} 
< 


FEATURES SPECIFICATIONS 
1. Self-cleaning type contacts exhibit excellent contact 
stability. wash Operating travel Lock travel: 1.6+0.3mm < 
2. Stable performance within a wide temperature range. 2 Full travel: 2.5-+0.3mm 
3. Anti double locking type also available. 250+ 100of 
4. Selectable from among the single unit, lock-release, mo- 


2-circuit, 2-position/1-key 


30VDC, 0.3A 


30m Q max. 


mentary ON and self-locking types. 


Operating force | ‘i 
Contact resistance ; of 


APPLICATIONS A 

: , Operating temperature range — 30°C to +80°C 
Car Electronics, Audio Equipment, Measuring Equipment, 
Office Equipment, etc. Storage temperature range — 40°C to +85°C 


2.5mm lock travel 


3.5mm full travel also available. 


Long travel type SF122 at 


Push Switch SF12 Series 


SF12 SF-1202-4 
2-M3 0.5 
"1 fe 
g j / ak a2 
Vy y 4 a g S| 
j = S| 
S| al 
oO]; 2 
SPECIFICATIONS ie 
] : 
: Lock travel: 1.5mm 48-40.9 
fee pecan ee Full travel: 2.5mm Mere TE 
Operating force 250+100of 4 AS ae 
= +——4-+ mp ene 414 =O—> 
fee 2-circuit, 2-position SE ett fet eet a 
Garcait 4-circuit, 2-position ‘Sik Bi ii RS uy Ms oe 
|_ Rating 30VDC, 0.3A (10 ies! 
Contact resistance 20m 9 max. 
Operating system ei or gang-operated (lock-release or 
Single units also available. 
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1mm Travel Tactile Switch SK Series 


‘y SK1100 (Self-lock) 


Mounting Pitch (Dimension L) Unit: mm 


PS tise a 


[Pa125 [275 | «00 [505 | @50| 75 | 900 
rP=15 [900 | 450 [60.0 750) 900 [1050 


pase a 
reais _[voo[salino) — | — 


Lock-release and non-lock can be combined together. 


a 10 
Lan | 
SSE 


Mounting Pitch (Dimension L) Unit: mm 


fear? Pee eye) 7 


_P=125 | 35.5 | 48.0 | 60.5 | 73.0 | 85.5 | 98.0 | 
P=15_| 38.0 | 53.0 | 68.0 | 83.0] 98.0 |113.0 


SET 


/P=16 _|128.0) 143.0] 158.0] — | — | 


es a aba Sere 
BT elle — olla PEt 


SK1003 (Lock-release) 
SK1004 (Non-lock) 


Mounting Pitch (Dimension L) Unit: mm 


ose team ll 
a0 25 0] 775 | 00 
#50600 [70/9000 


CECE 


115.0 
reais _[ieno[reso[isoo) — | — 


Lock-release and non-lock can be combined. 


Mounting Pitch near 
nels 


12.5 52.5 50.5 


8 
(4-key x 2) 


12.5 17.9 75.5 


14 
(7-key xX 2) 


Dimension L2 = 28 


0 2 hid si (L2 = 15 or 20mm also available) 
| 


12.5 90.0 88.0 


Be T.0 TRAVEL 


£ 
£ 
& 
aoe || 


SPECIFICATIONS 


Lock-release: 140-+-50of (return force 20gf min.) 
Non-lock: 140+60of (return force 10gf min.) 
Self-lock: 160+60gf (return force 20gf min.) 


1+0.3mm (full travel of self-lock type: 1.8-+0.3mm) 
30VDC, 0.1A (resistive load) 
100m © max. when measured with 1 kHz micro-ohmmeter 


Operating force 


Operating travel 


Contact resistance 


CAUTION 
@ Since this is a tactile switch with a short 1 mm travel, it should be employed together with a Knob having maximum height 
of 3 mm from the front panel surface. In addition, the smaller the Knob, generally the better. Before using the parts, please | 
be sure to submit application drawings for confirmation of the design approvability. 


: Switches 


(Built-in Grounding Circuit) 


SLE10 


(Built-in Grounding Circuit) 


(Door Switch) 


Slide Switches 


SL56 


2.1 TRAVEL 


SL106-1 


TRAVEL 2.5 


26.5 
Ln 26 
a ++ HOE 
v= [ fit 
$oosses 


5 2 


‘Gas anaane 
WEsasas: 


SL7-5 (PH) 


——— ST 


1 2c 3 4 Se 6 7 Be 9 
oes Ce 


° ° 
10 }1c12 13 14c15 16 17¢ 18 


seo ee ye dndcleaest 


Pee Etta | 


® 


16 1 


a ee 


Sots oF 0 0 


9 10 We 1218 Ide 15 


ee 


cana nee 
——— 
ee - 


es 


Switching circuit: 30VDC, 0.3A 
Grounding circuit: 30VDC, 0.1A 


Circuit configuration “ Satie 


| Switching circuit: 30VDC, 0.3A 
“Ratings | —___| Grounding circuit: 30VDC, 0.1A 


Travel | 2.5 0.3mm 
_ Operating force | 80+40of 
Return force | 10gf min. 
Push-on type (SQ125-1) 
Circuit coaligariiion Push-off type (SQ125-2) 


[Rating =~ 200, 20mA 


2 TRAVEL 


| 2-M3 

6.8 an 
| 
a = 

ae 

| “| Li 

.) 2 l 

[sis] = I iia 6 
We 

SL114 
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3 


, 


CQ08S(S) 


Polystyrene Capacitors 


CQogs(C) 


Copper foil electrode equipped type 


—Gapacincerange [| 
. 
=| we | 
iy 60 | 


3,300-3,900pF 10.0 
4,700-5,600pF 20+2 
6,800pF-0.01 wF 


Formed lead type and 250V (rated voltage) type also available. 


FEATURES 

1. Copper foil electrodes and annealed copper leads for high 3. Non-inductive and epoxy coated types available also for 
sound quality applications. still higher sound quality applications. 

2. Film is thicker than in conventional polystyrene capacitors 4. Marking of outer foil (positive) termination also possible. 


for higher sound quality capabilities. 


‘Z eeeePa 
CQaogs(S) 


Dimensions (mm) 


Rated voltage SOV 


Copactance range | tO | «05 
820-4,700pF 
5,100pF —0.01 uF 18tF | 8.0-9.0 


0.015-0.033 wF ous me OO= 1102 
0.047 -0.1 uF 31.5+3 | 12.5-16.0 


a, ——— Types rated at 125, 250, 500V also available 
Rated diel 3 50V Dimensions (mm) 
Capacitance range D 
10-1 ,000pF 6.3 
1,100-2,200pF TAY 
Ade | 2,400-3,300pF 8.0 
— | __ 3,600-4,700pF 9.0 
| _ 5,100-6,800pF 10.0 
| _7,500pF-0.01 uF 11.2 
Taped leads also available. 
Rated voltage 50V Dimensions (mm) 
COD8T TS Capacitance range | L D |d+0.05] F 
Humidity and thermal shock proof type 100-680pF [ 1341] 63-71] 0.4 35 
noma 820pF-0.01wF | 18+1| 7.1-11.2/ 05 | 3.5,5 
Rated voltage 50V Dimensions (mm) 
Capacitance range ip L i D0 
ie 100—1,000pF Tes 5.6 
1,100—3,300pF | 1.055 6.5 
| 3,600pF—0,01uF | 9.0%? 8.0 
| 0.011—0.027 uF TOM a |) 90 
if 0.03—0.047 uF ie, 14022 10.0. 
0.051 — 0.068 uF 14.0+2 11.0 
0.075—O1pF | 140+2 | 120 | 
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Surge Absorber DSAR Series 


Flashover voltage ___| 180-3600V depending on model 
Insulation resistance | 10° min. 


1 sec max. 
(1.2 x 50sec waveform) 


| Electrostatic capacity 1pF max. 


canes 


Internal connection oes 
| DSA Discharge element 
| RGBS Continuous current 
blocking resistor 


V-t characteristics 


FEATURES 5. Destruction due to over currents results in open circuit, 
; , with no short-circuiting. 
1. Uses open-mode, field-effect type discharge element. Be iecte til standards: 


2. Large surge withstanding capacity and rapid response. 
3. High insulation resistance with minimized electrostatic 
7 APPLICATIONS 


capacity. 
4. Stable against repeated surges and changes in environ- Microwave Ovens, Hot Water Supply System, Air Condition- 
mental conditions. ers, Office Equipment, etc. 
Thermal Fuse Resistor RGD-M __ Series 


RGDU-M 


Fusing 


pr Temperature | = Range | 
a Ce ico Die 
SS fees Std 
(ty 0.22~ 270 
Te! Thermal fuse 0 ( 95°C) 
Wire wound Se 3 0.27~ 680 
; r]° Alo oh 1 (110°C) 
resistor element S H 3 (126°C) 0.27~ 680 
Heat withstanding Ss 4 Ceramic case ie PER all 4 (1 30°C) 
cement <s RGD 7M 13 5 (145°C) 0.68 ~1200 
N “| ; RGD 10M 16 1.0 ~1800 
bdo RGDU 5M 13 | 9/26 0.8} 1 (110°C) 1.0 ~ 100 
" RGDU 7M 13| 9/385 10 Tere 1.0 ~ 100 
thal BA 5 (145°C) 


UL Standard 1412, File No. E62418. (RGDU Types) 


CSA Standard File No. LR85971-The Fusing temperatures are: 1. (115°C), 3 (131°C). 4 (135°C), 5 (150°C). 


FEATURES 


1. This is an integrated safety resistor that consists of a wire 
wound cement resistor and a built-in thermal fuse of the 


fusible alloy type. APPLICATIONS 


2. Exhibits stable fusing and high surge withstanding Switching Regulators (for prevention of Thyristor trouble), etc. 
characteristics. 


Metal-Clad Resistor RGH Series 


[ mae All dimensions in mm. 

S-style fz a Weight 

Sco aver ip Los Model Rating | L || Wy d (approximate) 
RGH 60 60W |115 |100 | 40] 20 | 5. 110g 

RGH_ 80 80W {140 |125 | 40} 20 | 53 160g 
RGH 100 100W |165 }150 | 40] 20 | 53 200g 
<i RGH 120 120W |190 |175| 40] 20 | 53 240g 
n RGH 150 150W | 215 | 200 40 | 20 |. S340 290g 
« y RGH 200 | 200W | 215 |200| 50] 25 | 53 460g 


| 
RGH 250 250W | 240 | 225 | 50 | 20 | 9.3 540g | 
RGH 300 | 300W | 215 |200| 60} 30 | 5.3 | 700g | 
RGH 400 | 400W | 265 | 250 | 60] 30 | 53 930g 


RGH 500 | 5O0W | 335 | 320] 60| 30 | 53 1000g 
RGH1000 | 1000W | 400 | 385 | 100 | 50 | 5.3 30009 
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Cement-Filled Fixed Resistors 


2 


Se 


RGB-H, HS, HV 
RGU-H, HS, HV 


Power Rating} Resistance 
“ 


N 


0.68—1,200 


| RGG 2 | 
Rea 3 | 
| RGG 5 
| RGGIO | 
_RG620_| 


ee 


1.5—2,700 


0.22—270(56)| 63 | 
RGU 3 | inc ge 
RGU 5 | mE G53 23 
RGB 7 [95 dae 
RGB10 1-1,800 | 95 | 


RGB15 | RGU15 1.2—2,200 
RGB20 | RGU20 | 1.5—2,700 63.5 


Note: Type RGU’s are the UL listed “fusing and temperature limiting resistors” 
(File No. £62418). 


rm | 
w|o 


arene] 
| 08 | 
Pere 
ea 
| 08 | 
| 08 | 


(Ww) 
RGUI0H | 10 
RGB15H | RGU15H 
RGU2OH 
RGU3OH 


RGB40H | RGU40H 


by Ay are UL-listed fusing and temperature limiting resistors (under file No. 
E62418). 

HS is equipped with a horizontal mounting bracket, and HV with a vertical 
mounting bracket. 


Resistance Dimensions (mm) 
Range 


RGB5PH |RGUSPH 


RGB7PH |RGU7PH 
RGB10PH |RGU10PH 


Note: Type RGU’s are the UL listed “fusing and temperature limiting resistors” 
(File No. E62418). 
Other self-standing terminals also available, such as PM (pointed pins) and 
PK (long pins). 


Power Resistance Dimensions (mm) Element 
Model Rating Range =I | Count 
(W) (Q) A | B i C | E F 
RGC2 (he ad UAL 5 9 | 1441 13 ) 
RGC3 3 0.1—-1 5 ley es 13 9 Single 
RGC5 5 Od 5 lahat 13 ) 
RGC22 (ed Wp A eel 3 OP E2OzE Lodi sao 
RGC33 Stone O11 | 5 ie) | ASeer her |) Pll aie! ra 
RGC55 5+5 8 laa La 26== 151s 1818 
RGC77 (ant) 0.05—0.5 | 6 | Ole 6e 1513 ed8 


Twin-type has two elements at very close resistance values and the same TCR, 
and is best suited for the final-stage emitters resistor of a stereo power amplifier. 


i i Dimensions (mm) 
Model fre aa arp! Range : : : : 
RGcw2 | 2 1—50 10 15 6 9 
Recw3 | 3 1—50 13 15 6 goat 
recws | 5 | 1-100 ee ae 9 | 
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RSFB 
(Flame Proof Coated) 


(Flame Proof Coated) 
(Compact Type) 


Features 


Metal-Oxide Fixed Resistors 


a er i 
70°C (W) | rating (V) | range (Q) | 420.05 <i 
- RBS eee 

.22- min. 
fesors [20 |_| oazntam foregut 5 [ss | oe | oes 


1/2 Wto 1 Wis 3.30 maximum and 2 Wis 4.7 © are the RN types. 


Dimensions (mm) 


<0 


Rated power | Voltage | Resistance | Resistance L 
70°C (W) | rati range (Q) | tolerance 


ing (V) ‘ 
asm | 10 | a [area] “tes” [e0]2ez0a| os [27min 
jaswors | 20 | a [ozo] [reolsoat [08 [amin 
frsuero [so | wo | rawr] “™*° Toaafes | on | oa] 


RNM type (metal film type) is supplied for 1/2W to 3W, ratings at less than 10.0. 


ay 
15 = 


1. These vertical mount resistors are equipped with self-standing, snap-in terminals having many advantages: 


(a) 
(b) 


a lower board temparature rise. 


(c) 
(d) 


Valuable board space is greatly increased. 
Increased terminal strength in comparison to standard axial leaded resistors. 


The surface area of the terminals has been increased which enhances their heat dissipating capacity. 
The difference in thermal conductivity between the lead terminal material (Cu) and the snap-in terminal (Fe) creates 


2. Available in two mounting heights (measured from under the body to the PC Board): 15 mm (H,) and 25 mm (H.,) 


Ol 


These resistors exhibit a low inductive component with excellent high frequency response. 


4. Resistors below 10) in value do not require trimming, therefore it creates fewer areas of any potential difference in vol- 
tage, and will be capable of withstanding higher in-rush current levels. 


Ratings and Dimensions 


Maximum Maximum Maximum ; Di : 
Model Renee Operating | Continuous | Intermittent Boe han Resistance imensions (mm) 
(W) 9 Voltage Overload Overload E-4 OG arles Tolerance D H h W T 
| (Vv) Voltage (V) | Voltage (V) 
i | = 
| 1 to below 10 K (+10%) wi. Neale is 
R q 0D) lis 1 pe) 1 
| cf ; ee cha | Be 10~100K J(+5%) | H,=25 |h,=22 T= 
1 to below 10 K (+10%) = Seale ic 
il 8.0 ae : 8.5 ; 
pores ee : : eee | ae | Pak 10~4.7K J (+5%) H,=25 [h,=22 T= 
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‘ Potentiometer Standard Resistance Tapers 


a | a A Sates ee A, C Series w/50% Tap 

cial enminalss Terminalat ai Oe 
} 
f 


100(%) ——> 
x 100(%) ——> 


cross term. 1-2 
cross term. 1-3 
ross term. 2-3 


oss term. 1-3 


_ a=) 


¥ 
7 


%Travel 
Terminal 1 Terminal cal Tapterminal jg j=  —— Terminal 


To Stee 
Coo ro age 
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Bla B/O w/o 
O}2 ~ eh 
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NOBLE 


TEIKOKU TSUSHIN KOGYO CO., LTD. 


Head Office: 335, Kariyado, Nakahara-ku, 
Kawasaki 211, Japan 
Phone: +81-44-411-3211 
FAX: +81-44-434-3622 
Telex: 3842-155 TEITSU J 
Cable: TEITSU 
Osaka Office: 1-17, Shin-ashiya Kami, Suita 565, Japan 
Phone: +81-6-877-4951 
FAX: +81-6-877-3718 


NOBLE U.S.A., INC. 


5450 Meadowbrook Industrial Court, Rolling Meadows, 
IL 60008 U.S.A. 

Phone: +1-708-364-6038 

FAX: +1-708-364-6045 

Telex: 20-6745 NOBLE USA RMDW 


SINGAPORE NOBLE ELECTRONICS 
PTE., LTD. 


Alexandra Distripark, Block 3, #07-08/17, 
Pasir Panjang Road, Singapore 0511. 
Phone: +65-2726251 

FAX: +65-2734088 

Telex: RS 26618 SNOBLE 


HONG KONG NOBLE ELECTRONICS 
Co., LTD. 


Room No. 1605 Fortress Tower, 250 King’s Road, 
North Point, Hong Kong 

Phone: +852-5703639, 5703740 

FAX: +852-8071425 


TEIKOKU TSUSHIN KOGYO 
DUSSELDORF REPRESENTATIVE OFFIC 
Georg-Glock-Str. 14, 4000 Disseldorf 30, W. Germany 

Phone: +49-211-459537 

FAX: +49-211-453841 

Telex: 8582025 TTK D 


NOTE: ® Specifications and design are subject to change without notice for improvement and etc. 
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